Abstract. The research is based on the background of the emergency, considering that the supply side of the supply chain is interrupted under the influence of the emergencies, and then respond immediately to the supply of regional cooperation network to avoid the impact of the emergencies to the production enterprises. In addition to presenting technical details of the supply cooperation network, the article aims to heighten awareness of the capabilities of the model in order to stimulate its application to as wide a range of problems in as many enterprise disasters as possible. As an application, we implement an elasticity measurement algorithm that selects important data of enterprises node and dynamically measured the flexibility of network. Recent research had shown that the supply network can respond quickly to emergency and against the influence of the supply chain disruption in the supply side. Finally, we demonstrate that the supply cooperation network provides a solution for the enterprise supply chain and interruption of the supply side; it's also helpful to improve the operational efficiency of a supply chain and the elasticity of the supply chain.
Introduction
With the production enterprises continue to increase the competitive pressure, product supply chain security is playing a great role in ensure companies moving steadily. In recent years, people are increasingly concerned about emergencies, and unexpected events on the production enterprises have a serious impact on things that happened from time to time: natural disasters or man-made damage caused by the block of supply line; raw materials or accidental fire of finished goods warehouse or theft, and many more. For instance, in 2015 Tianjin port bombings, making the damaged raw material manufacturers to stop the supply of downstream enterprises, downstream manufacturers were forced to stop production, and the loss is huge. Furthermore, the famous 9/11 terrorist attacks, a significant decline in the supply of spare parts from foreign companies has forced Ford and Toyota's US manufacturers to stop production due to insufficient supply of raw materials. In the face of sudden disaster on the enterprise supply chain has both the impact, inevitably to the enterprise to bring additional costs and loss of profits, and sometimes even fatal blow to the enterprise. Therefore, how to make the supply chain has a higher flexibility to resist the sudden disaster, to avoid serious impact on the enterprise is very meaningful, has also become a researcher in the supply chain research hot spots.
The study of the airline emergency management system led to the extensive discussion of emergencies in the supply chain [1, 2] . Christopher and Peck [3, 4] first applied "resilience" to the field of supply chain management, which defined flexibility as the ability of the system to return to the initial or beyond the initial state in the event of an interruption or failure. Wang and Zhao Based on the actual state, the use of secondary stress expression rendering system in the impact of external forces when the supply chain is affected by the elastic effect factor [5] . Cai Zhenying and Xiao Renbin change their structure when the internal and external co-operation of the supply chain is studied, and quantify the spatial elasticity and time elasticity as the index, and determine the response time and recovery time to measure the supply chain elasticity [6] . Then, in the process of researching this serious risk type of supply chain disruption, Hishamuddin and Sarker [7] proposed a newly developed supply chain interrupt recovery production and inventory system model that provides a useful tool to help the manufacturer develops an optimal recovery plan when the supply chain is suddenly interrupted. Paul and Sarker [8] further extended this model to real-time resolution of recovery problems resulting from multi-level production storage interruption due to unexpected incidents. Liu Chunxia et al. [9] introduced the small world network from the supply chain risk transmission speed, transmission span and conduction stability of the three aspects of the supply chain to interrupt the risk of transmission problems, to improve the efficiency of supply chain operation provides a good decision-making method.
The literatures examine how the supply chain system maintains a high degree of resilience in the face of sudden disasters and the conduction and impact of the risk of supply chain disruptions under emergencies in the supply chain structure, economy, and so on. Mostly in the case of unexpected events on the supply chain flexibility measure, put forward the majority of prior solutions, but almost no supply chain due to sudden disaster caused by the collapse of the response program. For the supply chain system, any part of the error will cause the full disk are losing the serious consequences to ensure that the supply chain is particularly important. In this paper, the production-oriented enterprises as the research object to study the supply chain of raw materials due to sudden disruption of supply, the establishment of local raw material supply network for the industrial park production enterprises to solve the problem of temporary supply of raw materials, and measure the supply cooperation network of the flexibility to ensure that the network elasticity is greater than the initial minimum value for the constraints to ensure the orderly business supply chain.
Resiliency Model of Supply Cooperative Network
Define the resilience of supply cooperation Network is the ability of all companies in the network to work together to reduce the impact of sudden disasters and enable the enterprise nodes to return to normal supply. In addition, the measure of the network elasticity is the face of the real disaster events and therefore must be taken into account the whole process of elastic recovery caused by the various consumption, such as raw material resources and time costs; the last should also take into account the object of our study is based on production enterprises as a node of the cooperative network, in terms of raw materials to ensure high-quality production operations capacity is particularly important, so the elastic scale of the supply network should also include changes in the demand for raw material resources within the network before and after the disaster. To sum up, we may wish to define the elasticity scale of the cooperative supply network as the ratio of the minimum resource demand satisfaction and the minimum resource demand satisfaction of the enterprise in the network before the accident.
In the actual production process, the raw material supply speed must be greater than its consumption rate; once the supply is insufficient to make the pipeline stagnation will have a lot of additional costs, so
in the entire supply network during the cooperation must ensure that there is no less than 1 the situation appears. Therefore, it is the minimum value of the whole supply cooperative network. The scale dynamically describes the production health status of the enterprises in the region as the whole cooperation is carried out. The greater γ, the more flexible the entire cooperative network, and the greater the ability to respond to sudden disaster recovery.
Supply Cooperation Network Model Analysis
After the start of the supply network, the affected enterprises should ensure that the damaged supply of raw materials does not occur during this period; otherwise the scheme will be invalid. 
y i ∈ {0,1}; (10)
Example Analysis
The raw material warehouse sudden fires of the factory F 7 that in industrial area, resulting in a large number of raw materials damage. After the incident, the factory promptly informed the raw material supplier to supply a batch of raw materials urgently, while the supply of the earliest arrival time of 20 hours. The factory F 7 is still 20 units per hour of raw material demand for production. If forced to stop the plant will cause huge losses the within 20 hours of the arrival of the supplier, the factory F 7 requires at least 300 raw materials, and the raw material inventory, shipping time, cost and raw material consumption of the other cooperating enterprises in the industrial area are shown in Table 1 . The solution of the model is obtained: T S = 5, the beginning time of the use of other factories' raw material T m = 3 ; supply cooperation network elasticity γ = 0.65 . The raw material transportation scheme in the network is shown in Table 2 . 
Supply Cooperation Network Elasticity Analysis
The industrial park before and after the sudden fire incident and whether the response to the network of raw materials supply and demand ratio of a unified comparison, to discuss the plant raw material usage and the corresponding elastic strength. 1 shows that the raw material demand and supply ratio of the factories before the fire are at a healthy level and the supply meets the demand. When the fire occurs, the supply and demand of the affected plant, which does not respond to the cooperative network, is extremely distorted and must be disrupted. In response to the network plan, the network members are still able to maintain a healthy supply and demand level and make the affected plant continue to be affected by the disaster Healthy production.
The dynamic simulation of the network elasticity of the whole supply cooperative network after the disaster can clearly see the elastic process of the network as shown in Fig.2 . 2 shows that after the fire, the flexibility of the cooperative network dropped sharply to below the level of 0.2, with the network co-supply began to start; the network elasticity tends to be obvious. In about 8 hours to enter the recovery efficiency to speed up the period, this time within the network resource scheduling efficiency, that is, under the sudden disaster of the cooperative network has been through the initial difficult period, the affected factory can enter the normal production stage.
Conclusions
In this paper, we discuss the local supply cooperative network model established by setting the interruption of the supply side due to the impact of emergencies. In the case of ensuring that the The resiliency of network network model is flexible and healthy, get a specific cooperative supply solution. Summed up the following conclusions:
(1) The supply of cooperative networks has the ability to resist supply-side emergencies, and its resilience continues to improve as the cooperative network continues to normal levels. In the event of an unexpected event, the network members of the disaster makes the network flexibility to a minimum, the network effective process all the time period can ensure the normal operation of the members.
(2) Consider the other members of the anti-accident more co-operation of the overall flexibility of the network more difficult to maintain a healthy and flexible, consider the less the degree of secondary emergencies easier to meet the supply network needs elasticity. At the same time, the richer members of the resources of the easier to maintain their ability to prevent accidents, and vice versa more difficult. All the emergency information of the network is shared, and the decision maker can change the key parameters in time to adjust the network operation to make it more specific.
